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Devices enabling shifting of gears on bicycles 


Patent Number: 


n US5358451 


Publication date: 


1994-10-25 


Inventor(s): 


LACOMBE JEAN-PIERRE (FR); MERCAT JEAN-PIERRE (FR) 


Applicant(s): 


BG INNOVATION SARL (FR) 


Requested Patent: 


n JP5338581 


Application 
Number: 


US1 9930022953 19930225 


Priority Number(s): 


FR19920002553 19920227 


IPC Classification: 


F16H61/00 


EC Classification: 


B62M25/08 


Equivalents: 


DE69309751D. DE69309751T. EPD558425. B1. ES2100503T. □ FR2687977. 
JP2905354B2 


Abstract 


Gear shifting device for a cycle having a chain and pinion transmission is provided, which includes a mobile 
gear shift assembly adapted to laterally displace the chain for enabling passage from one gear to another 
gear; transformation elements for transforming rotation of at least one pivoting gear into a lateral 
displacement of the mobile gear shift assembly; and a control mechanism for controlling lateral displacement 
of the mobile gear shift assembly. Further, the gear shifting device can include an indexing mechanism to 
further ensure exact positioning of the gears. 
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(D^jsgggg (5 0' m) ^Ij'V-:/^'-=^/^>'H;^^oT 
^^iin^(^^iBgs®€:i2ii 5rat:>$n^cfc 

10 0 2 4} li^lHiBSti-f ^-xy i:?;'^^^ (1 

1) ^\z^h^m^ziy9^^'- (5 1) \z^'dX%^ 

(5 1) }+fi^ih©STB^i;Ti5 0, :^(*: 

(M) z.t\\t.%^mzi^m'^ntz.nn. 

3) 'xlOl Oft^t^tlS^^M^ (5 2) lCJ:oTt8^$ 
n, 7!i^O±^$:{Cg§3Bg$n/i^cO^M^^^^^ (5 4) Ji 

50 rxj^fosi^a (5 5) tCcfcoTdft^n'S. mi it-^ 
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(6) 

9 

-^y^UyY (5 3) J^»ihffiST2 (4 1) <hS 

muyY- (5 3) t5 (4 1) ^(Dmzm'^^n^. % 
r-fey^^u (5 0 1) ^i'D<Dif^m^'fy't>':r^) (5 

0 2) — :^C01ty7ir>yUCD^:5'\CDS 

m\t%f^^-^)V (5 5) ^S^rj::^^:?^ (5 6) 
<koT;^$n, ^CD3:^i7i$'f^:*fc#M#^ (5 6 0) 

m^m^*ffl3i-r^fc;*om^i5iK (57) 

<^7n:/a-li-vi^*^'&tr« lai 7. igi SiScku^Eli 9 

rcix.^iv'y^ h€:Mtr§^»^Dfi ta t ij (Dmm 

ij^^BcDl':^ (5 0m) SrKidfe (K17#3^), -11 

(4 8m) yt^nt^^m^miz rt u ic^lu^^ 
m rt2j ^^A»^n (iai8) , 5t*.it:T^y 

^>xr (4 6 0m) CO ffj {reoTCDS!{fi:^5l#^ iK? 

cnji^icoj^ta (4 7) <oY^m\zKr^. mm 

y^yf5- (4 6 m) [^■^n;6^^S*{r^n75^'::>^2 CO 
(4 7 0) JCi:oT Tfj {C?^^ T{if$$ n/c^Jli: 

HieSS (4 8m) t^m^lElSS (5 7) col$SUiB®orc56 

Qti^^7v7 h'7-fe>::^u (7) f^-?-nd^6>^ffi:$n 

(Da& (4 1) lS-fe>l7n'> h'SrIf LHb, i^mmnz^'^ 

(5 1) coiii^^^lf Sru, d^o^>7^v^:^ 30 
^ (4 1) 7:?^;^c9-r >5'';/^x:?^n— ^^^-ra<!:'r<r 
\zmm Tt 3 J T^i; (isi 9) , mm (4 sm) e/jg 
^mm't^t^'tit\t'^tv^'mt>^^^ (018) o 

[0 0 2 5] 5^x-> (5) (Cc^«:?T|gS5$tl^±gi5$ 
(15) COlHl^Ji. SI1CDU>^ (3 3) ,i:^fp^U> 
^ (3 6) t^2(^'j>^ (3 5) a:iCJ;oT«^$n 
^:^f'f K7ir>:/U(Dtt (XX' ) ^^^bt\.f:L (R) 

jci9o;^c[H3fe^t)rce)-ro z.o\^xmm^ (27) *3ct 
(3 1) ^^rs^^^%mz\t^p^'7>':f^ 

mz^^tc. ii'^^tf^-:^^<owm.mz^^'^n^. 
Lrcf)^^x. (15) (D^j^wzis^^x. m'^i^^ 

7 h\t^:^&mf)^^m^iiLm-^:^^'0^(DKMiz^(Dmiz 

g^-rssgi^ (d) ^Dhmm^ch\zmi!)^zj^^^^^m 
(d 1) ^m^^p 

[0 0 2 6] -rxD^Tt^ioi&tD^r^tDmj^itmi^m 
m(D ir:>^mi:'^ct\z^'DXf7Ut>n^. 



i»M^5-3 38 5 8 1 

^Um-r^m^^^ (S Om) (Dl::»€:Ki;^0:trT 
e/:7h«>iffliSS (1 3) comKH (4 8) tc«:^j€:4^ 
^z,ti)^x^. z.o'LxmzmmhtLmK^mmy'Oi^ 
- (4 6) (TD^&^tj/Leu. -^ni^±i>7 hM^sse 

(2 5) 

^^-So ^^m^ib'^^'i^U'^Tf^'t. Fi, FacDi^^rn*^ 
^^(^S'^itaiau, ::^UT»i&=¥7>'7 h7-fev:/ 

U<?5, -tf-f ^J^cT^^r^W^t^Sf^^® (P) ->^OF6«Cf&o 

[0 0 2 7] 0 2 0:feJ:tX®2 l«2t?CDSJRU;t±'> 

7 hfeMT<:D:^^7x7h^M€:^To EI 2 0 :fccfcZ/S 2 
1 (A) 0^@{C;feViTv ^x-> (5) \'^^f^^7 
(4e) <0 3-^<0l :3<h«^L.. d^tJttli^-f 
(4 6) \ti^^n-it^iys > (2 5 d) tt^tc^-^^tl 

^. mmy-c>:^- (4 6) ±tc5}#5n^)aiiffl)v^7 

h (2 3) <D? 2\Z^^t:mm^. 20(D^r (4e) 

i (4 f) iz(Dm<Dmm\zti}t^'T^mm rdj :^^e>^®i 

=^7->7h7-tr>:/U<DF6(CBo;c:l*jr^^<7) (IN) 

^:3Lr^ai-> (5) ^^L;&^o 

l^CO^T (4 f ) {l>9^-&^-d:> y^yi^X^ (4 1) 

ii-en;j?^^>'f >5^'y ^x^j^D- (40 f) \z^^^nx 

m^^ry 7 h 7ir >y U ic*l^$n;/i:<3:fi ^-^ A^o 

hi^±-yy hmM&^ (som) 7iti^i:;^^^^i#^n 
n^f, ©i®7^ >:^-ii«Ki!jfi:Btc{HS$n/i^^T& 

0> :0^O|§5^gt"-5>3}^D-* (2 5e) CfiS'&^tl^ CI ttC 
Tb-^omWi^T i^y hT±>^V^tWXJ^^m TdJ 

^fftt, f^fRl# (IN) iz^itc-^tixntsr-zn-y^n 

L'Ji^O^T (4 g) t^-^^^. -O^^^^X^ (4 

1) l3:^n75^J&-l'>-xy ^X2}?D- (40g) ic^-^^ 

T 1 rDCD^yiP «^teC0^7'\'5^<jaai^it^^:^?&^T 
t-S. TS^7h«(nrim<^:/n-fe7.?^f:0^T->7 hgrttS® 

[0 0 2 8] la i;^Vibia2 UC^^n-6^7i>7 

;^^^^S!i4^7'>7h7t:>7'U (7) 43j:^±S[B« 

jt7-ii>7u (6) (D^^\'m'&wm\z^^xu^^t\. 
(6) yx-^xvtw&m^'^y^y-i^ (6 0) 

S<^^^^S^85 (AR) ^f^i^&^-pTF 4t:ifc>oT[Hl^6^) 

{c{if$$-fr, 'ft^:*"C«»»i^x5='A (6 1) ^^hxr 

(1 7) «^2<7)^-i^>iJ^4'"C« (XX' ) (C?eoT 

SlHir^ck^iclft^^n, d^':3^2CD»e>':;;^i* (6 

2) .iCcfcoTF ^^Z^-dX^M"^ (AR) tCffiWSn 
[0 0 2 9] i^i!i4=7>'7h7-t:>>^UCDSI^to3Vi7>i 

Mii^SI!)^)L/<^SEI3 \(r>^Vm\Z7V^^t\^^oUW^ 
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II 

01 7^1^ La 2 1 f-^$ns^ft«fijic*jviT. ^ft 
m (P) \zm\jiio>m (xx' ) ic?t^oT%;^i-'5)7:>^ ^ 

|g5li^)L;&^A^*«a7&t5|ZM (P) tfsi^lCTf6]#'feL<li 
[0 0 3 0] m2 2;feV^L'S2 4i^U-\'-^7>'7 hO 

>:/u (7) (D^m-ii'^-r ^ jva^^^mmw-m (p) 
(a) ri®^$n;^*iRi (xx' ) rmtmur 

i\zm-^n:6mmmtmc0mmn^mv. t^^^^^ 
few tiijje^ $ nr vi-r {cgii ^sr -sija 
m\zi^i'X^mf}^t^'^t\^^^xs^. 
[0 0 3 1] ^hmmz. ^riyyh\t±mekn7'^> 

(6) tC«oT«l^tfe5iTi»a"rsTW^7>'7 h7 
-fe>>^U (7) ^-^t?, Mi5Ti55^f}7-ir>:rU (7) 
\t^(D^M(Dl^:^^±mmf)mm (1 5) ^itOi^^r- 

(14) m2(D<r—zy>!f (1 6) 
TfimxT^mD^m (is) ^ ISJ^T -a (1 
7) tit^'DX^<Dj:.0\Zmfi%^n^o ^ntCiJDATi 
^-l^yff (14) liT0K§gf^?L (1 9) ^^tJ^J^T 

(8) cD3^g(!T-^(7)W (XX' ) xzi^-oxmm^^ 
icg^^nso c0f^j^ic^i.ix. ^'^-'>>^?^ (1 

(19) (hiaflif ^cli{::J:oT-^co[HJ^&^yDy=^r>' 

^^-^mizL. f}^'ommz^<D^ (xx' ) icm^T^ 
nf}mwir^^t^'^m\zir^. ±mm^Mm (i s) 

(P) ic^it;^lft (XI, x' 1) ^ 

^>v^^^lcSi[HIpTtg^cm2(^>^-v->^ (16) ^{z&m-^ 

n-&. 2'DCDia (XX' ) :fe<i:u: (XI, X' 1) tit 
(a) ^^iT^b, -enJl^$n^^f^fCi5ViT 
t^rjeO" *T?S^o ^^—>^>^ (14) t5$il^BI'>'^7 
h (2 3) \Z"Dl'iX^'b(Dm.':^{^ComW}lL (2 2) 

oxmrn-^n^cth^Tzmm^nu ^tnt^ e> 
^^m2(Dy-v>^^ (16) \t9c\z^^^nt:nmm 

7 h^vy^^r-S^f^^l^ (3 1) ^^-5C<h*«T^ 
'S. ^fc:$iri®'>'V7 h (2 3) cOeiiia(2 7) IZ'Ol^'^ 
T<D 2 ::?COS£:&f01O^(^?S^ (2 8, 2 9) =b^e>tl^o 

[0 0 3 2] m2 3\t^m<D^i(r>^mm^7jki.. 
{z^^tmmi^^ry h (23) ti^isi® (230 

^, -^OTfil5^fB«fiS[lW^}^O^2c75{g0® (2 3 1) 
JC<fcoTMS$n«. tlJgB^ffiilffi (2 3 0) l3:2oc^^ 
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(Omm. (2 4> 2 5) S:^-^. -tnti^2C0^© (2 3 
1) Ott (n, n' ) h-m\^ft±1^ff^n (m, m' ) 
€r%t-<b, Ift (m, m' ) fit* (n. n ' ) JCtBoT^ 
&^mf&V. ^timS (XX' ) iiM (XI. X' 1) 

t\z^-:>xmgitn^AS. (a) \zmwmzm\.\^\ ± 

(2 3 2) \t^^ — 'y>if (14) oai<jA':7v>:J/ 

(2 2) tnwivxi^^y h<Drziif<D^^ ]^v—>^m 
s^[Hi5}^-r>h (2 3 4) \zmvxmmi^\yV(Du 

y^yif (bl, b2iCttt'::?T) ^"SJtgtcT^TgSX^ 

(2 3 3) ^V^y)m-tzit^^WiZrh. 

[ 0 0 3 3 ] 2 4 {tm>om^^\^^T^ 3 2 <i:(sJi^(D 
ST^O, ^n{I«fcn{^0W'>Y7 h (2 3) J^2t30 

(2 4. 2 5) «:^tJ£«!l® (2 3 5) ^g:^^. 
75^'::)ieC0 2a<Z)jSgS (2 3 6, 2 3 7) iCicoT^-^r- 

(1 4) omm/^'^i^y^ (2 2) ^i-e-ecDififc 

8btt (2 7) ^l#S^r1'W7— A (2 3 8) (D-15<D1^^ 
fc^O^^^t'on. -^<Dte:^coi^^}itt (2 3 9) \Z^\i^ 

x^mm (2 3 5) <^Tffii^^ (2 3 6) ±T!ias^n 

$ eir4^WjKElHl^®!l7--A (2 3 8) (Dt-mt^W^ 

[00 34] IS2 5feVib!a2 8tl^I^®->^7 r (2 
aji^ (2 5) li, t>LjiiJPCD^7;;^^^70/\y±lwSlr 
v'7 h<;)rc 66 CD #(75^^52 (2 4) 7 -PCO^^-^.^, # 

CDSigg (2 5) (S6 -^cog^e^nfe^tchidDA^n^ci 

t?o Z(Dtz^\Z. mm^y HCD±^5g^ (2 3 7) 
K)Xl/p^>h (2 4 0) $:-^^> -etima (m. m' ) 
^^*L^\zmm\^XmW^tiLfSi (EI2 7:fe^(y:|23 2 8) 

mmm&,m (si 2 543^^/1332 6) ^t^. y^^^jn. 
- (2 4 1) ±\zmM'^ti^^':>±^ ^^z^-oxm^^^n 
^m^^m:^u:^>h\t. ^<Dmm±\zwm:fuy^> 

40 (2 4 2) a:3iiaCD-fil (2 5 5) COJi^^^ oJfgJt 

-r^3jNP-a5i^ (2 4 3) ^^^ti\ 
:/n-/:^^>i/gi5^ (2 4 2) tt*<oai^ (2 5) <!:^-& 

«^ (2 4 3) T^a- Wf<J?^^ti:ir> X^'U:x- (2 4 
1) ytmi'^y H (2 4 4) *5<i:6<J8ffi (2 4 5) 

J^^U. ^nfri$6i'^i&XUpt>h (24 0) «:^tt 
50 fimm^tlWtl^i^^tl^^ tagS-f >x^;/^^7 7^v7.x 
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Aii. hOm-r-SS^agB (2 4 8) hw,m 

- (2 4 7) \z^^xm^^n^o \m (2 4 9) \m 

(2 5 0) ^'g-t^T.iJ^U^- (2 4 1) COj^m^C^toT 
[0 0 3 5] 0 2 9i5cfct/!2I3 OlZft&(^^iSM7!>^^$n 

So cc^^j^itckn^i, (MT) \fKi^\znm 

<i:^i:MO*»i (1 5) t^^lOD^T (1 5 0) (C^D 
#ttE>n. CCO:^^7{iteco^7 (153) ^^t^^^-vU 
7trx^> (1 5 2) 0^701-3 (1 5 1) iffi^Sfet" 

s. mw.^^')7}d,:=^'t>\t. n (XX' ) ±^^^-^5 

ntz.^ (15 5) (lOl'^TSilHlTS^T^lCjjnAT, i^lHjb 
f::^^<DXA"-1':5r^7 (15 4) tC^ 0 f^-^t BnsIS 
(XI. XI' ) tC-OV^TSMlHlf ^0 MSStt (1 

5 5) (Dl^rn (1 5 6) il. ^^y^y^') (6) 
1^7-A (8) {zM^nn^nr^L^CmK^H (15 8) 
IC^-g-^nrc^tal^^OW^^- (15 7) ^r-g-t^o 
^®07ir>::^U (7) ^i|^16D;^'yva. (15 9) 
m<Dmm^<PyO> (16 0) li:^-^^. 

^T^^fii. (15 9c -16 0c) tcmomt^n^. 

^gB><'yvrL (15 9) l^^-vU7tfn:t>(7)^7 (1 
5 3) ii^i-^-^Vi. F^ge;<'yv'i (16 0) ti^iB=^^ 
^)7}d-:t><Dm<D^7 (15 1) iii^^-g--^^ :i<DT 
'^>^\)\t.AL\Z^^M^ntz.m<Di)^'DTyy b^Mt^TS 
fce6C0SH (1 2 0) :feckt;_h:>'y' N^f^1^)TS)te6(D 

(13 0) t^ibmwu-^n^mn^Wi^^ts. ^^t: 

>^y3i^(^^>«?t^:/n-:/^>if/y5^ (1 6 2) 

[0 0 3 6] =bbT->7 hg®coftfJffll:7-<>:^-75it7'^ 

(16 0 c) (DM^'^^Uy ^'tn\t. 16 (1 5 

5) \t.nc^mzmM\.: ^}^7-a (s) jci^ltj^ 
fe^7'>:7 h7-fe>:;^U (7) <oy i \z^-ofz^&^% 
tz^'t:itf)^'^mzm,m^n^c nmz. ^L'±v'^h 
mm(Dumy -(>i5-f)'^'f^ 7.^ (159) (dm^^-:/ 
uv^'rti\t. $6 (1 55) \i.K$^'^mzmmi.. 
^yyy h-T^y:/') (7) 6 tcrc^or^tt^tt 
So cn\z^K>±yy h:^^x/Tyy h<om:^^mmz 

[0 0 3 7] CCD^Bg5Ct^£e>^7v7 h£©l5U-V-4^ 

7i^7 hmm^(o^sm\zm^'^tiu^^t^^o::tf)^mM 

$nSo il®%Hjjct!£pggSfi$»'5J0Sl!<O=^^7 
v7 Mi:fetj-Sj^;:^. f-iA{^0l i5<fci;ia3 IT— ilS 
W#.^#^ (1 0 0) jcJ;^T^$tiScfc'5;5::?'l/-h 
^ftlty u>h^7 yy hg®^35{fc:$iiS;ti6<Z)^S 
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^7 (10 1) ^JiV^ (1 0 2) zkt^^1jO)y^ 
\y-h\tf^m (EX) icifiitBWtt^n, 4^^.v^:*<o:/l^ 

-h^lt^M (IN) (c{4fam:t$noo 7n>h^7>^ 
yh (10 0) }i5felClKB^U/i:cfc^lcJ:ffi-^^7fe>r 
U (6 0 0) ■^o±fc:^»iTS5^7'>:7h7'fe: 
>:^U (7 0 0) 75i^^SI}^tS(r^3S$ti, :inn^o)}:i 

mmmz^r^ Tmm^i^T±>yv±^zmisi'^m\zm& 

'^tlft2'OOtimuy H (7 O 1 -7 02) iz^oxm 

10 xs^yyyh^^ (1 04) ^^ts. ffifi2^7v7 hr 
•fe>:/Ut^5?i4'>x^A (10 5) oft^^z^'MLmz. 

[0 0 3 8] ^a^ia:i^^f^^>::^ (3 1 o) icj::or 

h (10 2) IZ^^m^^^tir^nZy^ (106) (D^ia 

M±T#«E>ns. ^7'>:7^e^5t^ (i 04) awii.^^ 

2 0CD7^>^ (1 0 4 1. 1 0 4e) Sr-^tTo ^ 
^©gg (10 3) olKliliai®7-r V:^- (4 6) 
^ P^^>>^ (3 10) lCffi^TSC^i&*5J|g{cL, :*^7v' 
7h^^ (10 4) €:F6^;^liF7tCj&-Dr«gfi$ 

i±^7x:7h^pTtg(c-rSo 
[0 0 3 9] (3 3 2?5:ViU13 7 3 1 <7)|^»JC0^ 

?^sr7i^To zt\^(DmM^MMt^it^\z. mmoj^u 
&m\t^u^\§.m^^'t^2'Z)oyfi'—[^ (loi)fe 

^XS (10 2) :^#V^:ti<^7'b- h\tm\\ (E 

X) jc&SM-^t^n. A'^^i^:^(Dyu'- h\tp^m (i 

N) ilC^aS^tt^nSo 7n>h^7r>7 h (10 
30 0) «±SB«lt7±>::^U (6 0O) ^t^. ^o±(c 

-p^^g^::^7.>:7 b7--tr>yij (TOO) Tt^^^gfenJlglC 

m^-^n. cn\tmm^m7^yz/^)±r^o±^m^ 

tcJ:oTJ^lHl"rs 2'r?(^lflSiSn/tg,^o (701 

- 7 0 2) f}^^mf^'^n. ^(7:>T^^mtmiizmm7^ 

-tr>yj (103') (i:^7v'7 hSK^ ( 1 0 4) 
^tS. SJfB^7'>7h7-fe>::/'J^^»'f*->>^7^i^ ( 10 
5) co;^c2i^5(c^Jt^®(c#fii(c^^^$tiT^^6o mm7 
•t:>:/U (103') l5J::IS^J^Tt>/U ( 6 0 0) 
test Dfti-t^) ti;^t;^7''f K >^*> ( 1 1 

^ 0) izmmzfj^-Dmwjm^iz&mwf^-^ti. ^^^mm 

ay\^ (7 0 1) (DTU^^mm^^^ (10 3) ^i^t? 

H (1 12) (rSfSSrsiiaffifiliay H (l l 
1) ^^tr. h (1 OK 1 0 2) (c 

^omt'bn;t^li7^'<x^5' (1 13) 0^tic#^)n 
s*i^7>:/ (3 1 0) \z^'z>rm&'^n^. 

y (3 1 0) WPfJ.< th 1^0F^EJiv'7h;*?A (3 
1 0 ' m. 3 1 0 ' ' m) :$iXXfcP'U Kfhl 0(D^Si5 
Tv':7 (3 1 0 ' 3 0 1 ' ' d) lC«i:oTIS 

^'^n^miz^'Dxm&'^ti^^ mMys,z^\z. x^x 

50 i7 (1 1 3) {5i:v7 h<;D;^c2^)tC2:^(^rtS5;^J^:.i:Tx 
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[0 0 4 0] ^7i>:7 hXU^ >h (10 4) \t.^<D^ 

-C5='x-> (5) i^mmr^2'Da:)y'7>^ (10 4 
i . 1 0 4 e) =£^tro (10 3) OSKSil^W 

y^- (4 6) ^t|gF^^>:/ (3 1 0) {r-^^T 
sd^^prtltcu. T.^'fH (112) cD^iicDTr^^ 

;^7'i'Hco rvij {c?^o7tTf^^<?:>^<^:t^0 3 2{3S 
t>;^n^es*^b[a3 3 icst^^n^fes^xcojiji^rBj 

m\zr^. 0 3 3C0S^&@f^»tt>'XxA (10 5) 

5^ iJ7 X frlfc ,h ;i { > U Tf^^ r 2 o CTD X 
i^UiL- (114, 1 1 5) fC^oTISSSS-ST^TSOTS^ 

[0 0 4 1] m\\fs.z.t\z. m.mMmtn^-mmL. 
u.n7'\iy^^)\z^^mi^^rii>^'^mm/\^'j>^ (i 

1 0) 4'lCi&®{>fJt^n/^c7'U-h (117) iC^oT 
^e^^n^)^3§$S^^-fe>1^SM (1 16) ch. 
(1 1 2) {C^O^lt^^n;^?^'::?^^^^ (1 2 3. 1 2 4, 
1 2 8) lCJ:ort5f37'^~h (1 1 7) iZ^LTiS^ 
$nfc3'::>(Oigj?5^7'^^J^ (12 1, 1 2 2, 1 2 7) <h 
^^tS. ^V—Y (117) I'iSCPOh^-/^, c>^0 
:?'U-h^-T^fS7t*oofch5'^;/^ (1 18) 4*3^ 

(119) ^fdkt.^'milLVyv^h. 
h^ri^f^/te^cop&h-^^y^ (12 0) iie^t^p 

vyv^ (119) ^imme (10 3) o^To-^-^co 

1 -z^ic^S^^n-S^i^, 2'::>cD^E:&>^^^J^S^»ltc^^ 
(12 5) (CjCi^TSV^icm^SlJtC^^jK^n, ti^-^-^tz 

^t)$n^ffigtr, (1 2 1) i^h^>:/^ (1 1 

8) t.^m.^X\^^t^. T'^i/ (1 2 2) Ji^i^^r^h 

?^;5vtr7-<£^^^;tie){ci^i;^>n^i:, ^mu do 

3) 'riA'7-^#A^>nT$'r^:7^ >;^f- (4 6) ^% 

nm:^ o i o) tc^-^^^^), x^-r Y\t^mp^T 

'>7 h5'>y (3 1 0 ' 3 10' ' d) (no'^(D\ 
X7< H<^<J:D®i.^tettT. T'^i^ (12 1) 

(1 1 8) ^gsn, mes^fst>^/^7— ^^i^A'^n 
x^^-^u^^(D^^mv ^.yii— (4 6) ti-^co^ij^^s^-ffiffi 

y V 7ir >:/ U 3 2 ICn^$n^{fi:g;&^ 

0 3 3iC^$na^®'^3ii§-r'5c S^IC, ±zyyb(0 

maiHiK s c TMu^^fe ^ i; ^#Tma5fc/t 9 - ^ 



(9) 1^08^5 -3 38 58 1 

16 

[0 0 4 2] ^mc<D^m\^c<Dycm(Dmo^ji—>y 
iz^m-^'^mr^^o 

mmmmt^mm^z^r^mm^m^t^rzmm'^mx^ 
[0 0 4 4] ^mc<D^m\t±\^m^'^tif)^'z>7Rtnrz 

[iaffi<7Dt^*?^U^0^] 

[1212] ^(TDS^^COIII <?0^SS^Jt-t3^^> U-\'-4=7>'7 
[133] c<^^BjcDSl<:Dg^3fi^(c-fi£'5U-\'-=^=7>^7 
a? [^4] mi(O^lfS0!I©IS3<7)I V- I VtC^<^o?t:agi^ 
[I§3 5] ^ 1 CO^lS^iO 2-:?<^S?^a&®€:^rEI3C0 

[^6] ^i<D^mm(D2'z><Dmfi^&.W'^7rcrm^<r> 
[1217] ca>mm(omio^mmm\zutmm(r>um<D^ 

[121 8] ^1 O^JSC?}joa!gl^ia:S:7Kr«lBSc^miiaT 
50 [El 9] mi<^^SS««J<7)^F^M2S^^T#JMiaTfe^« 

[i2!i 0] %i (o%yi^m(Dnnm^'^mm^^x7rcrm 

[iai 1] ^lO|^»J<:0SI3(DX I - XI (Cif^-^rcigB 
[12112] mico^ii0JJco5l3^i^#ih^©r<7)ra^© 
[[21 1 3] m (?5SI*6*»J<^l^*ficS'^<^^^S®^^'^ 

(SI 4] |gi (7>|^JS««J<^S»JW:fe<i:3CX'<>x^;'^7X«m 

[12115] ;i(Dlll C0*JS9?iJC0l¥i^^^-r5^1iI2IT& 

[lai 6] ^1 c7)|^Sfi0iJco<>7^*;/^xgiSOfifcoi|t 
[Ell 7] ^i<7)^Sg0yoi6lIW»f*S^SOf^^€:7rct*i?^ 

[Kii 8] iii<7>iis£0ycoy i//-f K®f^ffi^^i"^'7 

5a [SI 9] ^1(7)|^SS««J<7>'1' >T''yii7XSSI^Of^^^ 



—533— 



(10) 



1^81^5-3 3 8 58 1 



17 

10 2 0] (A) - (D) ftSlCOHiSmS^^^^T 

[0 2 1] (A) - (D) \tmi<D^mm(Dm2 Q(D^ 

-So 

[122 21 |^]ffi0iJCO^?^:^:^-rSI2 1 (A) tm^<Dn 

[S2 3] ^Jg^jo^j^^^-r 2'::)CD^^Sfif!l<^^'^cD- 
[132 4] ^mm(o^^m^7sk'r2'D<Dmmm<D'^'^(om 
[0 2 5] ^mm^mi^<D^&j^^7skrmmmi!&^o 

IS 2 6] 3fc^^$^bl§]2 5C73^®T l^CfrJo;^855^ 
[^ 2 7 3 iSft^.^TCQ5fe^Sr^riS2 5 tjll^^COglT 



i5 



[03 0] ^i&mo^m^^rmm6\zmo'x:M.ftr^ 

m3 2] I2J3 i(Dmmm(Dmm^7r:r2ocoMm&m 

10 (El 3 4] XU>^> hO-^^fZ)! ocDtt{c?(^ofcisi-eafe 
^. 

[13 3 5] 03 2<7)T 1 -T lOWrffiSr*?). 
[0 3 6] l¥MS:^-r0-C?^-So 

[0 3 7] teC0#|£KM»)ffl^^rS3 2C?DT2-T2tr 
[?^^OU^P^] 

2 3 ^i^S/'\'yh 



4 6 M^:?^^^— 



m2^] %mm<D^m^7h-rms\w^6^<om3^mi:$> 20 48 misH 



[!331] 



m2\ 



5CL^ 





[!SI3 6] 




-534— 




—535— 



(12) 4#BB¥5-3 3 8 58 1 

[013] [014] 



50m 




rai 9] 

m2 2] 




—536— 




—537— 



(14) 



5-33 85 81 



[SI25] [132 6] [iSI3 0] 





—538- 



(15) i^m^s-azs 58 1 



mZ 2] [ISI3 3} 




I 



—539— 



